Prof. Laifa BOUFENDI

GREMLI, Polytech’Orléans

Université d’Orléans

14, Rue d’Issoudun

B.P.6744-45067 Orléans Cedex 2 (France)
Tel:(33) (0) 2 38 49 48 73

Fax (33) (0)2 38 41 71 54

e-mail: laifa.boufendi@univ-orleans.fr

Orléans, November 8" 2018

Prof. Dr. Maratbek T. GABDULLIN
British-Kazakh Technical University,
59, Tole bi st., Almaty, 050000,
Republic of Kazakhstan.

REVIEW of the foreign scientific supervisor of the dissertation “The synthesis of copper
nanoparticles by different methods and radiation modification of their structure” submitted by
Mr. Zhassulan NAKYSBEKOV for the scientific degree of a Doctor of Philosophy (PhD) in
specialty “6D071000 — Materials science and technology of new materials”.

In the dissertation thesis were investigated different plasma based methods and techniques
for the synthesis of copper nanoparticles. He used first plasma induced in liquid solution
containing copper salts. Then he used high pressure magnetron sputtering. The obtained
nanoparticles were exposed to high-energy electron beams.

New and original results on performed experimental studies of the effect the irradiation of
these nanoparticules by a fast electron beam that leads to strong modification of their atomic
structures are presented. Mr, Zhassulan NAKYSBEKOV had to handle different characterization
methods and tools such as scanning and transmission electron microscopy (SEM and TEM) and
X rays diffraction (XRD) for example.

Mr. Zhassulan NAKYSBEKOV demonstrated that nanoparticles samples submitted to high
doses of high energy electron beams lead to the formation of clusters with 55 atoms and
“superlattice” that are very interesting either on the fundamental science and industrial levels.

The results presented in the dissertation of Mr. Zhassulan NAKYSBEKOV have been
presented in forums including several international conferences and international scientific
journals. In my opinion, the dissertation of Mr. Zhassulan NAKYSBEKOV can be presented to
the Dissertation Council.

Yours faithfully,

Prof. Laifa BOUFENDI
University of Orléans,
GREMI Laboratory
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OT3bIB 3apy0exHOrO0 Hay4yHOro PYKOBOIMUTENS Ha JUCCEPTALMOHHYIO paloTy
« Cunmes Hanouacmuy meou pasiuiHbIMUu Memooamu U paouayUOHHAS MOOUDUKAYUSL
ux cmpykmypoly npeactasiieHHyro r-m HAKBICBEKOBBIM JXacynanom Ha
couckanue cteneHd Jokropa Hayk (PhD) mno cmneumanbsrHOocTH «6D071000 —
MarepuanoBeieHUEe U TEXHOJIOTUSI HOBBIX MAaTEPHAJIOBY.

B nuccepraunoHHOi paGoTe ObUIM HMCCIIENOBaHbl pa3jIMYHbIE IIJIa3MEHHbBIE
METOJIbl ¥ TEXHOJIOTUU CUHTE3a HaHO4YacTUIl Meau. OH MCHOJIb30Bal NIEPBYIO 1AMy,
VHIYIIMPOBAaHHYIO B JKHJKOM pacTBOpe, COJEp)KalleM COJId Meau. 3aTeM OH
MCIOJIb30BaJl MAarHeTpOHHOE pacllbUIEHME BBICOKOTO JaBiieHus. [lomydyeHHble
HAHOYACTHIIbl TOJIBEPrajiCh BO3/JEUCTBUIO BBICOKOIHEPIreTUUYECKUX 3IJIEKTPOHHBIX
IYUYKOB.

[IpencraBieHsl  HOBblE M MOJUIMHHBIE  pPE3yJIbTaTbl  IPOBEJEHHBIX
SKCIIEPUMEHTAIIbHBIX MCCIIEIOBAaHUN BO3ACHCTBUSA OOIYUYEHHs 3TUX HAHOYACTHLL [IPU
IIOMOIIY OBICTPBIX JIEKTPOHHBIX JIy4el, KOTOpbIe IPUBOAST K CUIIbLHOU MOIU(bUKALIH
ux aromHo# cTpykTypbl. ['-H HAKBICHBEKOB wucnonp3oBan pasjauyHble METOJIBI
ONpEeNICHUs] XapaKTepUCTUK M MHCTPYMEHTBI, TaKH€ KakK CKaHUpyIollas H
MpocBeurBaroas ayekTpoHHas Mukpockonus (SEM u TEM) u mudpaxuus
peHTreHoBcKux Jiyder (XRD).

-t HAKBICBEKOB JXacyman pgoka3zaji, 4YTo o0O0pa3ubl HaHOYACTHUL,
MOABEPrHyThIe OOJBIIMM J03aM BBICOKODHEPIeTUYECKUX OJIEKTPOHHBIX JIyYeH,
MPUBOIAT K 00Pa30BaHUIO KJIACTEPOB € 55 aTOMAMM U «CBEPXPELIETKAMMU», KOTOPLIE
OYeHb MHTEPECHbl KaKk Ha ()yHJaMEHTAJIbHOM HAy4HOM, TaK U Ha IIPOMBIIIJICHHOM
ypoBHsIX. PesynbTrarhl, IpeicTaBieHHble B JAMCCEPTALIMOHHONW paboTe r-Ha
HAKBICBEKOBA, Obutu npezacTaBiieHbl Ha (popymax, B TOM YMCJIE Ha HECKOJIBKUX
MEXTyHapOJHBIX KOH(PEpEeHUUsIX U B MEXKIyHapOJHBIX HAy4HBIX KypHajaxX. Ha moi




B3rusn, pabora rocrmomuHa HAKDBICBEKOBA moxer ObiThb MpefcTaBieHa B
JICCEPTAllMOHHBIN COBET.
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A, Kanenoa Alirepum AwmanrenbaueBHa, MWH951006450095, (yuocroBepenue
magHocTd Ne035190560, Beinano MBJI PK ot 17.06.2013r. gmeiictBuresnbao 10 16.06.2023r.),
HACTOSIIIUM IIOATBEPAAI0, YTO 5 [IEpeBeJia BBIIIECTOSIIUN TOKYMEHT C aHIJIMHCKOTO s3bIKa Ha
PYCCKHMH SI3BIK M YTO JaHHBIH NEPEBOJ SABJISETCS TOYHBIM IIEPEBOAOM JIaHHOIO JOKYMEHTA H

COOTBETCTBYECT COJICPIKAaHUIO OpUTHHAJIa JOKYMCHTA.
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TNEPEBO/ibI

TRANSLATIONS

«/IBaguaTe 4YeTBepTOE» ampeis [BE THICSYM JEBATHAAIATOTO roja, s, MyTtaineBa
Jungpa PammpnoBHa, HoTapuyc ropojga AJsMaThel, JEHCTBYIOIIMHA HA  OCHOBAaHWUH
rocyaapctBeHHOH smuen3un Ne0000252, BeianHONW KoMHTETOM MO OpraHu3aidé MpaBOBOi
IIOMOIIY ¥ OKa3aHUIO IOPUIMYECKHX YCJIYT HaceleHuto MunucrtepcrBa IOctunmu Pecny6nuku
Kazaxcran ot 03.11.2005 roja, CBHAETENBCTBYIO TOJUIMHHOCTH MOJIUCH, CHAEIAHHOM
nepeBoquukoM KanenoBoil Alirepum AmanrenbaueBHOW. JIMUHOCTH moANUcaBIICH TOKYMEHT
YCTAHOBJIEHA, IEECTIOCOOHOCTD U MOJHOMOYHMS €€ NPOBEPEHBI.
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